Recently, many young people have developed Internet use disorders (IUD) as a result of the proliferation of Internet-enabled devices, leading to serious health and social problems worldwide. On occasion, medical and educational institutions, governments, and other groups have sought to take preventive action or treat IUD. In many cases, the preferred treatment for IUD is to set recommendations for appropriate Internet use. Reportedly, psychosocial therapies (including cognitive behavioral therapy, family therapy, and compound therapy) for IUD and pharmacotherapies (including antidepressant drugs and psychostimulants) for comorbid psychiatric or development disorders have been effective at reducing the degree and symptoms of IUD. In some countries, treatment camps have been developed for adolescents with IUD, and preventive education (including lectures and group discussions) has been provided for general adolescents. Such efforts have been effective at reducing the average degree of IUD severity. Some future IUD risk factors (e.g. being male, suffering from attention-deficit hyperactivity disorder, and exhibiting deteriorating psychiatric symptoms) have begun to be identified. However, clinical studies, treatment, and preventive actions are insufficient for treating IUD and standard treatments and preventive systems have yet to be established. Educational and medical institutions, government, families, and others must take greater action and cooperate more effectively in order to treat or prevent IUD.
R ECENTLY, INTERNET TECHNOLOGY has made rapid progress, bringing convenience to our daily lives. The reported percentage of Internet users in North America, Europe, and East Asian countries was between 70% and 90% in 2015. 1 Internet use is sometimes accompanied by negative effects (e.g. crime, data leaks, waste, slander, bullying, and addictive use). Reports on Internet use disorders (IUD) began to appear in medical and psychological literature in the 1990s. Diagnostic criteria for IUD have been proposed by some researchers. Young produced a diagnostic questionnaire for addictive Internet use that reflected the DSM-IV criteria for pathological gambling. 2 Shapira et al.
proposed diagnostic criteria for problematic Internet use that reflected the DSM-IV criteria for impulsecontrol disorders. 3 These criteria have four main components: excessive use, withdrawal, tolerance, and negative repercussions. 4 The diagnostic criteria for Internet gaming disorder (IGD) have been included among those conditions for further study in the DSM-5, announced in 2013. 5 The diagnostic criteria for IGD consist of nine items: preoccupation, withdrawal symptoms, tolerance, loss of control, loss of other interests, excessive use despite adverse effects, lying, use when feeling distressed, and social crises. However, the use of other Internet content (such as social networking services, animations, Internet gambling, sexual Internet sites, and others) is not included among the IGD criteria.
Recent reports suggest that IUD have begun to spread rapidly throughout the world, affecting mainly younger people. For example, between 2011 and 2012, school-based surveys for 9th grade and 10th grade students in seven European countries (Greece, Spain, Poland, Germany, Romania, the Netherlands, and Iceland) using Young's Internet Addiction Test (YIAT) revealed that 0.8-1.7% of the students were suspected of having Internet addiction (YIAT ≥ 70). 6 Between 2012 and 2013, school-based surveys for adolescents in six Asian countries (China, Hong Kong, Japan, South Korea, Malaysia, and the Philippines) using the YIAT revealed that 1.2-4.9% of adolescents were suspected of having Internet addiction (YIAT ≥ 70). 7 In a 2012 Japanese school-based survey of junior and senior high school students using Young's Diagnostic Questionnaire (YDQ), 2 the results suggested that 6.4% of males and 9.9% of females were addicted to the Internet (YDQ ≥ 5). 8 IUD have become a serious health and social problem.
Correlations have been drawn between IUD and issues such as poor academic achievement, 9 sleep disorders, 10 worsening general psychiatric symptoms, 11 lack of exercise (reduction in steps), 12 and poor parent-adolescent relationships, 13 along with other issues. Many adolescents with IUD are reported to have attention-deficit hyperactivity disorder (ADHD), social phobia, obsessive-compulsive disorder (OCD), major depression, and other psychiatric disorders. 11, [14] [15] [16] Some medical and educational institutions, administrations, and others have proposed preventive actions and treatment for IUD. Furthermore, the risk factors of IUD have begun to be identified. Here, we review the treatment and risk factors of IUD.
TREATMENT FOR IUD Characteristics of treatment for IUD
Various psychotherapies and pharmacotherapies have been reported to be effective for IUD. In many psychotherapy studies, treatment was mainly provided to motivate patients to recover and learn skills for using the Internet appropriately. However, patients with severe comorbid psychiatric disorders were excluded from some of the psychotherapy studies. [17] [18] [19] [20] In many of the pharmacotherapy studies, the participants were IUD patients with other comorbid psychiatric or developmental disorders (such as depression, ADHD, and OCD). [21] [22] [23] [24] The main psychotherapy reports on IUD are summarized in Table 1 17-20,25-27 and the main pharmacotherapy reports in Table 2 . [21] [22] [23] [24] 28, 29 
Psychosocial treatment Cognitive behavioral therapy
Cognitive behavioral therapy (CBT) has been utilized for the treatment of many psychiatric disorders, including substance use disorders, depression, anxiety disorder, and others. 30 CBT is a well-known treatment that is based on the premise that thoughts determine feelings. 26 Patients are taught to monitor their thoughts and to identify those that trigger addictive feelings and actions while learning new coping skills and ways to prevent relapses. 26 The typical reported frequency of CBT sessions when treating IUD has been between 8 and 12 sessions 17, 19, 23, 26 with each session lasting from 45 to 120 min. 17, 19 Young 31 proposed that CBT for patients with IUD consists of a three-phase approach. In the first phase, behavior modification is used to gradually decrease the amount of time that the addict spends online. In the second phase, cognitive therapy is used to address denial, which is often present among Internet addicts, and to combat the rationalizations that justify excessive online use. The third phase applies harm-reduction therapy to identify and treat coexisting issues that have led to the development of the compulsive Internet use.
Kim et al. 23 outlined the content of eight sessions of CBT for the treatment of patients with problematic online game addiction. The sessions comprised: an introduction, motives for online game play, and irrational belief system pertinent to online game addiction, problem-solving and decision-making, communication skill-training, self-control skill-training, family therapy, and future planning. Du et al. 17 investigated the effectiveness of group CBT for patients with IUD. A total of 56 adolescents with IUD were assigned to either the CBT group or the control group. Significant improvements in the IUD condition were seen in both groups. However, significant improvements in time-management skills and emotional, cognitive, and behavioral symptoms were only evident in the CBT group. In a metaanalysis, 32 CBT was significantly more effective at reducing the time spent online compared to other psychological treatments. Meanwhile, no significant differences in terms of improvement of the Internet addiction were seen between CBT and other psychological treatments. 25 investigated the effectiveness of a Reality Therapy (R/T) group-counseling program for parents with IUD. The core component of R/T is to ask clients the following four questions: (i) 'What are you doing now?' (ii) 'What did you actually do this past week or month?' (iii) 'What stopped you from doing what you want to do?' and (iv) 'What will you do tomorrow or in the future?' R/T has been used as a treatment for addictive disorders (e.g. drugs, sex, food, and work). Twenty-five university students with IUD were assigned to either a 10-session R/T group or a non-treatment control group. The result showed that the R/T group achieved a significantly lower IUD level and a higher self-esteem score than the control group.
Su et al. 20 investigated the effect of an Internetbased intervention on IUD. This study involved the development of an online expert system called the Healthy Online Self-Help Center (HOSC), which acted as an intervention tool to help those who wished to reduce their online usage. The HOSC was based on Motivational Interviewing procedures and a client-centered conversation style and consisted of four modules (Ready to Start, Understanding Myself, Goal for Change, and Method of Change). Sixty-five university students (39 undergraduate students and 26 graduate students) with IUD participated in the study, and were randomly assigned to one of four The online expert system for Internet addiction, which was based on motivational interviews and client-centered conversation style within a laboratory environment (LE) or a natural environment (NE; e.g. home or dormitory). ¶ NI group participants use a non-interactive system, which was a modified version of the HOSC. 34 investigated the effectiveness of multi-family group therapy. Forty-six adolescents with IUD aged 12-18 years and 46 of their parents were assigned to either a family therapy group (six sessions) or a control group. Significant improvements in the average IUD score, Internet use time, and parentadolescent relationship were observed in the family therapy group after the intervention.
Some compound psychotherapy for IUD has been reported. Shek et al. 27 investigated the effectiveness of a multi-level counseling program for patients with IUD. This program was composed of individual counseling (based on motivational interviewing and other techniques) and family counseling. Fiftynine patients with IUD (most of them adolescents) participated in this program. A significant improvement in the IUD score and some improvement in family functioning was reported.
Thorens et al. 35 investigated the outcomes of patients with IUD who visited an outpatient clinic. Fifty-seven patients with IUD received psychotherapy that included standard addiction CBT and motivational interview components adapted for the treatment of IUD. Six sessions were held with a mean treatment length of 19.1 weeks. When evaluated using the Clinical Global Impression Scale, 12.3% of the patients were very much improved, 26.3% were much improved, 26.3% were minimally improved, 14.0% showed no change, and 24.6% had dropped out of the study. Therefore, various kinds of psychotherapies are effective for the improvement of IUD.
Pharmacotherapy Antidepressant drugs
According to studies utilizing structured psychiatric interviews, between 1.5 and 30.0% of adolescents with IUD exhibited major depression. 11, 14, 16 Depressive symptoms (depressive or anxiety mood, low motivation, and other symptoms) can disturb the recovery of patients with IUD. As depressive symptoms can hinder the patients from social participation (e.g. going to school or work, or offline communicating), IUD patients with depression often tend to stay at home and spend much of the time online or playing Internet games. Therefore, treatment for depressive symptoms is necessary for patients with IUD. Some antidepressant drug treatments have been tried for patients with IUD and depression or other psychiatric disorders.
Han and Renshaw 22 examined the effectiveness of bupropion administered in a sustained-release (SR) form for patients with problematic online game play and major depressive disorder. Fifty-seven male patients with problematic online game play and major depressive disorder, aged 13-45 years, were assigned to a bupropion group or a placebo group. The study was designed as a 12-week trial, including 8 weeks of double blind active treatment and a 4-week post-treatment follow-up period. The patients in the bupropion group were started on 150 mg/day of bupropion SR during the first week, and their dosage was then increased to 300 mg/day thereafter. Patients in both groups received eight educational sessions focused on healthy Internet use and the adverse consequences of excessive videogame play. During the medication trial period, the IUD level and the depressive state of the patients in the bupropion group improved to a significantly greater extent than those of the patients in the placebo group, and the mean online time in the bupropion group was significantly less than that of the placebo group.
Han et al. 28 examined the effectiveness of bupropion SR against reducing cravings to play videogames and videogame cue-induced brain activity. Eleven male subjects with Internet video game addiction (IAG; playing StarCraft > 30 h/week) and, for comparison, eight healthy male subjects (playing StarCraft < 3 days/week and for 1 h/day) participated in this study. All the IAG subjects took bupropion SR daily for 6 weeks. They were started on 150 mg/day of bupropion SR during the first week and their dosage was increased to 300 mg/day thereafter. After 6 weeks of bupropion SR treatment, the IAG subjects exhibited significant reductions in their cravings to play StarCraft, their total playing time, and YIAT score, while no significant change in the Beck Depression Inventory score was observed. After 6 weeks of treatment, cue-induced brain activity in the dorsolateral prefrontal cortex had also decreased in the IAG group.
Dell'Osso et al. 24 examined the effectiveness of escitalopram for treating patients with IUD. Nineteen adult patients with IUD were enrolled in the trial, and 12 of them had at least one comorbid psychiatric disorder. During the first 10 weeks (open-label phase), all of the patients (n = 19) were started on escitalopram at a dose of 10 mg/ day; the dosage was then increased to 20 mg/day during the second week and maintained at this level. During the next 9 weeks (double blind phase), all of the patients who completed the first phase (n = 17) were assigned to receive escitalopram or a placebo treatment for nine additional weeks under double blind conditions. During the open-label phase, the IUD level improved significantly, and the time spent using the Internet decreased significantly. In the double blind phase, however, no significant changes were seen in either group (escitalopram or placebo).
Bipeta et al. 29 investigated the effectiveness of medical treatment in patients with IUD and OCD. Overall, 72 subjects (38 OCD, 34 controls) were enrolled. All the patients with OCD (IA OCD, n = 11; non-IA OCD, n = 27) received clonazepam, which was tapered off after 3 weeks, in addition to either a selective serotonin reuptake inhibitor (SSRI; fluvoxamine, sertraline, or fluoxetine) or clomipramine for 1 year. The results showed that after 1 year, the IUD levels and OCD symptoms had improved significantly compared to the baseline values.
Kim et al. 23 examined the effectiveness of bupropion and CBT for the treatment of problematic online game play. Sixty-five male adolescents with excessive online game play and depression were randomly assigned to a CBT + bupropion treatment (CBT-MED) group or a bupropion-only treatment (MED) group. The study was designed as a 12-week trial, including 8 weeks of active treatment and a 4-week post-treatment follow-up period. The patients in both groups were started on 150 mg/day of bupropion during the first week and their dosage was increased to 300 mg/day thereafter. In addition, the patients in the CBT-MED group received eight sessions of group CBT focused on their problematic online game play. During the active treatment phase, the IUD level and depressive state of the patients in the CBT-MED group improved significantly, compared with those of the patients in the MED group, and the mean online game play time in the CBT-MED group was significantly reduced, compared with that of the MED group.
Psychostimulants
According to the studies utilizing structured psychiatric interviews, between 4.4% and 83.3% of adolescents with IUD also had ADHD.
11,14-16 Ko et al. 36 summarized the biopsychosocial relations between IUD and ADHD. First, the core symptoms of ADHD are 'being easily bored' and 'having an aversion to delayed reward.' As Internet behavior is characterized by a rapid response, immediate reward, and the capacity to engage in multiple activities, it may reduce feelings of boredom and/or provide immediate stimulation and reward to subjects with ADHD. Second, adolescents with ADHD may utilize the Internet to counter the frustration they feel in reallife situations. Third, a lack of self-control may cause individuals with ADHD to have difficulty controlling Internet use and make them vulnerable to Internet addiction. Fourth, Internet activities, especially online gaming, usually offer immediate response and reward, and increased reward sensitivity may contribute to greater vulnerability to Internet addiction. Finally, impulsivity, hyperactivity, and inattention tend to negatively influence individuals' interpersonal relationships. However, these deficits can easily be masked online. Thus for people with ADHD, establishing interpersonal relationships online may be easier than in the real world. For patients with both IUD and ADHD, the latter should itself be a focus of treatment.
Han et al. 21 reported the effectiveness of methylphenidate (Concerta) in addressing Internet video game play in children with ADHD. Sixty-two children who were aged 8-12 years, drug-naïve, diagnosed with ADHD, and Internet video game players participated in this study. The average maintenance dose of Concerta during the 8-week study period was 30.5 AE 13.3 mg/day. After 8 weeks of treatment, the average IUD level and ADHD symptoms had improved significantly, and the average time spent using the Internet had greatly reduced. The number of subjects with a YIAT score higher than 80 points decreased from 16 to 3 after 8 weeks of treatment.
Other drugs Some case reports have suggested that other medicines are also effective for patients with IUD. Paik et al. 37 reported that a 25-year-old man who had abruptly quit an online game that he had played daily for 8-12 h/day for 2 years became anxious and agitated and had difficulty concentrating and sleeping. He subsequently attacked his father with a knife, leading to an actual injury. The man exhibited continued persecutory delusions, impaired reality testing, and psychomotor agitation. He was hospitalized and treated with quetiapine (up to 800 mg), and his impulsivity and psychotic symptoms rapidly improved within 4 days of initiating treatment.
Bostwick and Bucci 38 reported that a 31-year-old man with Internet sex addiction was treated with sertraline (100 mg/day) and naltrexone (50-150 mg/day). The patient has been receiving this treatment for more than 3 years. During this time, his depressive symptoms and compulsive Internet use have been in nearly complete remission.
Treatment camps
In many countries, educational camps (such as sports or outdoor activities) for adolescents have been established. Many medical educational camps, to treat conditions such as diabetes 39 and asthma 40 in adolescent patients, have also been reported. When adolescents with IUD participate in treatment camps for IUD, they gain the opportunity to distance themselves from the Internet or from gaming for an extended period of time, to learn about appropriate Internet and game use, and to engage in other non-Internet activities. 'Change in my way of thinking about IUD,' 'Become interested in various activities,' 'Establish a basic lifestyle,' 'Improve my communication skills,' and 'Improve my sensitivity and sociability' are some of the expectations of those adolescents with IUD who have participated in the camps.
In South Korea, an IUD treatment camp program (Rescue School) was begun in 2007 and many students with IUD have since participated. 41 At Rescue School, students with IUD receive a range of treatments for 12 days and 11 nights. The main program contents are: treatment for IUD (group psychotherapy, lectures, personal counseling, and others), sports, cooking, family education, and other activities. [41] [42] [43] Follow-up evaluations conducted by the Rescue School manager after a 1-year period showed that around half of the Rescue School participants considered themselves to have become better people, and approximately three-quarters of the participants and their families reported that they were satisfied with the program. 
MEASURES TO PREVENT IUD
Action to prevent IUD is as important for these disorders as it is for other addictive disorders. In Japan, many educational institutions, such as elementary schools and junior high schools, have set rules limiting Internet use or gaming after midnight, for example.
Some educational institutions and administrations have provided education programs to enlighten students, parents, and citizens with regard to the dangers of excessive Internet use and gaming.
Tsuruta and Nojima 46 investigated the effectiveness of education programs dealing with Internet use and IUD (lectures, group discussion, self-evaluation, and others) among 41 senior high school students over a 1-year period. The average IUD level, anxiety with regard to face-to-face communication, and other factors improved significantly.
Mun and Lee 47 investigated the effectiveness of an eight-session educational program addressing Internet addiction among elementary school students. Participants were assigned to the experimental group (n = 28) or the control group (n = 28). The selfregulation of the experimental group after the program was significantly higher than that of the control group. The scores for Internet addiction selfdiagnosis and Internet use time among the experimental group were significantly lower than those of the control group.
In South Korea, administration offices have cooperated with educational and medical institutions to provide various preventive and treatment actions, such as student screening for IUD, fostering IUD experts, establishing specialized consultation and treatment organizations, and a shut-down system (prohibiting Internet use after midnight among adolescents under 16 years of age). 42 
RISK FACTORS FOR IUD
Risk factors for some addictive disorders have appeared. For example, the risk factors for future pathological gambling have been shown to include demographic variables (age, sex), cognitive distortions (erroneous perceptions, illusion of control), sensory characteristics, reinforcement schedules, comorbid disorders (obsessive-compulsive disorder, drug abuse), and delinquency/illegal acts. 48 Some studies have suggested risk factors for future IUD. The appearance of risk factors is very important for providing appropriate preventive interventions. We have summarized the risk factors for future IUD, as identified by longitudinal studies in Table 3 .
49-58
Risk factors for primary school students Today, most students begin using the Internet and playing games while in primary school or even earlier, and some primary school students have IUD. Preventive intervention for primary students and families based on risk factors must be considered.
Cho et al. 56 investigated risk factors in childhood in a prospective study. A total of 1112 first-grade primary school boys were recruited for this study. The mean age of participants was 6.85 years at the first time-point, and 13.75 years at the second timepoint. As a result, 524 matched sets of data were obtained in this study. The results indicated significant relations between withdrawal and anxiety/ depression symptoms during childhood and subsequent IUD.
Chen et al. 55 investigated IUD risk factors among primary and junior high school students in a 3-4-month prospective study. A total of 1253 students in Grades 3, 5, and 8 participated in this study and 1153 students completed both surveys. The results indicated that male sex (odds ratio [OR] = 1.81, 95% confidence interval [CI] = 1.08-3.02) and poor academic performance (OR = 1.41, 95% CI = 1.06-1.88) at the time of the first survey were significant risk factors for the later occurrence of IUD in a multivariable analysis, while a protective parenting style (OR = 0.92, 95%CI = 0.85-1.00) was a significant protective factor.
Risk factors for high school students
Among high school students, IUD can easily become further aggravated. Therefore, preventive and treatment interventions for high school students based on risk factors are important.
Ko et al. 51 investigated risk factors for IUD among adolescents in a 2-year prospective study. A total of 2293 junior high school students participated in this study. The mean age of the participants was 12.36 years in the first survey and 1356 students completed the final assessment. The results indicated that ADHD symptoms (hazard ratio = 1.72, 95% CI = 1.21-2.43) and hostility (hazard ratio = 1.67, 95%CI = 1.17-2.38) at the time of the first survey were significant risk factors for the later occurrence of IUD after controlling for sex and age.
Yu et al. 52 investigated the risk factors for problematic online game use among adolescents in a 2-year prospective study. A total of 431 Grade 7 junior high school students aged 12-16 years participated in this study; 356 students completed the final assessment. The result indicated that higher sensation-seeking and lower self-esteem scores, and lower teacher autonomy support at the time of the first survey (Grade 7) were significantly correlated with problematic online game use at the time of the third and final survey (Grade 9). A lower basic psychological needs satisfaction score at the time of the second survey (Grade 8) was significantly correlated with problematic online game use at the time of the last survey (Grade 9). The authors proposed a pathway in which teachers' autonomy support during Grade 7 increased the basic psychological needs satisfaction during Grade 8, which in turn increased school engagement and decreased problematic online game use during Grade 9.
Ko et al. 49 investigated the risk factors for IUD in adolescents using a 1-year prospective study. A total of 517 junior high school students aged 12-16 years participated in this study, and 468 students completed the final assessment. The result revealed that high exploratory excitability, low reward dependence, low self-esteem, low family function, and online game playing predicted the incidence of IUD 1 year later. Low hostility and low interpersonal sensitivity predicted remission of IUD.
Yu and Shek 57 investigated the risk factors for IUD in adolescents using a 3-year longitudinal study. The mean age of the participants in the wave-1 survey was 12.59 years. Between 3325 and 4106 secondary school students participated in surveys conducted at three time-points, and data from the wave-1 survey to wave-3 studies were successfully matched for 2667 students. The results 
Risk factors for university students
Some university students live alone and it may be difficult for their families and teachers to gain a proper understanding of their lifestyles. Some university students demonstrate aggravated forms of IUD, resulting in having to repeat grades or even withdraw from university. Dong et al. 53 investigated the risk personality traits for future IUD among university students using a 2-year longitudinal study. A total of 912 freshmen students participated and the valid subject number was 868 (mean age 20.8 years) at the time of the first survey. None of the students had reached the level of Internet addiction (YDQ ≥ 5) at the time of the first survey. A total of 49 students were diagnosed as having IUD (YIAT ≥ 80) at the time of the final survey and students' scores on the Eysenck Personality Questionnaire for adults for the IUD group and the non-IUD control group were compared. The IUD group showed significantly higher Neuroticism/Stability scores, higher Psychoticism/Socialization scores, and lower Lie scores at the time of the first survey compared to the non-IUD control group.
CONCLUSION
Some medical and educational institutions, administrations, and other parties have taken preventive action or provided treatment for IUD. Some psychosocial therapies (CBT and others) for IUD and pharmacotherapy (antidepressant drugs, psychostimulants, and others) for comorbid psychiatric or development disorders have been effective in reducing the symptoms and degree of IUD. In some countries, treatment camps have been provided for adolescents with IUD. Preventive actions are as important for IUD as they are for other addictive disorders. In some countries, the preventive education programs (lectures, group discussions, and others) for IUD have been provided for adolescents by educational institutions, medical institutions, and governments, and these programs have been effective in reducing the average level of IUD severity. Some risk factors (male sex, ADHD, some psychiatric symptoms, and others) have been reported.
However, clinical studies and treatment and preventive actions are insufficient in the area of IUD, as standard treatments and preventive systems have yet to be established. Educational and medical institutions, administrations, families, and other institutions must act and cooperate to prevent and treat IUD to a greater extent than at present.
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